Protein kinase C mediates gonadotropin-releasing hormone agonist-induced meiotic maturation of follicle-enclosed rabbit oocytes.
The present study was undertaken to determine the effects of a protein kinase C inhibitor, staurosporine, on gonadotropin-releasing hormone agonist (GnRHa)-induced oocyte maturation and follicular prostaglandin (PG) production, and the response to direct activators of protein kinase C using rabbit mature follicle culture. Treatment of mature follicles with GnRHa (buserelin and leuprolide acetate) neither stimulated nor inhibited cAMP accumulation in both the follicle and oocyte. Exposure to staurosporine at 10(-6) M 60 or 15 min before GnRHa (buserelin) administration reduced significantly the meiotic maturation of follicle-enclosed oocytes induced by GnRHa at 10(-7) M. However, staurosporine addition coincident with the agonist or thereafter did not inhibit meiotic maturation. Staurosporine suppressed GnRHa-induced meiotic maturation in a dose-dependent manner, whereas hCG-stimulated oocyte maturation was not inhibited. Similarly, staurosporine administered 60 min before exposure to GnRHa suppressed GnRHa-stimulated PG production by mature follicles. The active phorbol esters, 10(-6) M 12-0-tetra-decanoyl phorbol 13-acetate (TPA) and 10(-6) M 4 beta-phorbol 12,13-didecanoate (4 beta-PDD) stimulated meiotic maturation whereas the biological inactive isomer, 4 alpha-PDD, did not. The kinetics of germinal versicle breakdown of follicle-enclosed oocytes in the presence of active phorbol esters paralleled that of GnRHa-treated oocytes. Furthermore, the concomitant addition of staurosporine at 10(-6) M to the culture medium inhibited significantly (p less than 0.05) TPA-induced meiotic maturation. These data demonstrate that GnRHa stimulated both the meiotic maturation of follicle-enclosed oocytes and follicular PG formation via a mechanism other than the cAMP-mediated process.(ABSTRACT TRUNCATED AT 250 WORDS)